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(54) OPTICAL BYPASS SYSTEM 



(57) Abstract: 

PURPOSE: To attain the correct transmission of an 
optical signal without attenuating the level of the 
optical signal even though plural adjacent nodes are 
continuously bypassed in a network. 

CONSTITUTION: The input optical signal received from 
an optical transmission line 11 of the upstream side is 
led by a 1st optical switch 12 to the reception terminal 
of a node end office device 15 of an optical loop type 
local area network as long as the device 15 is normal. 
Meanwhile the switc 12 outputs an input optical signal 
with bypass when the deivce 15 is nor normal. An optical 
amplifier 13 is added to amplify the bypassed optical 
signal of the switch 12. Then a 2nd optical switch 14 
lends the optical signal transmitted from the device 15 
to the line 1 1 of the downstream side when the device 1 5 
is normal and then leads the bypassed optical signal 
amplified by the amplifier 13 to the line 11 of the 
downstream side when the device is not normal. 
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[00 25] ani.T*«Wi±, fM^reB**? r^A'- 
■y 7 r SrfflV^JRiriSlWB R NCtSV^T , fcif 257 

* wfrs» t pibo£ t & v * &£-ccogiMfc*t 

$r< BESOT 7 r -f A- U ^^BSrtf-T 4<OK«2-C* 
-5. 

[00 26] 

[0027] wy- H*ajfl^&eBu-f-*fc3e^« 

Z>m«cr>S-Y?'i7'C0y r X3"/7m£*LX^&. #?& 
BJIWBWT-Ji^rv^cot', WB RNfiOPSD^r^W^EIJi 
d^T'Ji^^ixTV^V-i. WBRNy-K^A-H^ 
x^vfcitXV^h^xTcDtftfHih^t y? coyote 
/M=flc#frv*4. ±^LfcJ:aic. WBRNI1 ffljg 
g(7)PDU ( ATM-^MAN-fc/H *3 <£ tfnT^ftcO P D 

ixTiivv Hi. H2i><J:t>'EI3tci>v>-C. ftfi-fJi 
WRS-**a-f«J:Ot»*v^«*fflv^'C*S*i.TV^. 

[0028] mi H9r?>^ v£^lx&*) * 
2xttmzti. zLxtkttiftmmt. #*«ftt5J« 

x TW (SflTW 3 ) li3tee#**SU3*H:£iiW- 



h. mofrconsm^-us-Y <c> -?-c*j9. 
a* (bp) r^s^fi&ioiE«ft-f-«. ^wy-H^ 

[00 29] ^Oy-HTt&^Sfl-f- (A) ti<rft£>cD 
^-Otx**** (BP) fc*fr£Sii4. fl-^MS&teJe 

m&m^ ■vj-4<,z£-oxmm.2ti. znzzmmwtx-i 
•vi-4i±m^ (a) *j»a«^jfe^»<!t«><oiftji* 

ivCfcJ:^. j^rtr^-f 5(ciotaJ73§ix^3fcft^-(i 
-?)V1-7l'7+r6X'-£WLZtl. WDM-b-y 1> 7 <F>&1)% 

[00 3 0] @2t2WBRNfctt^55fcA>f/\-A£^L 

t*> o . <r wMT'«wjiG-rs y- H'sa o vmbtiizm 

# (C) <7)^"€Mf^fc^^ix. -*A^A-xh5 
b^y^ (bp) ji-ecoii^y-Koaj^Hlfc^^Wfc: 

[003 1 ] Ssmmx* >y^-4**3tX>f 7ftft4» 
^•fcifi. 3t*W : 5r^'lx«i'5Jtgt-*).i». H3f±WBRN 

TiiO, ■yf-4U^R3*Lfe3te©^ (C) fciUf 
( BP ) i7)3feX-f -y^-y^fid fct ttc. *y-KT 
WJnS ^15t7^ ( A ) Srtf a . £ coffl-e 

«i. (c) w^jMgfiyD-y^s^fcv^-cfl^fi 
es*ifc«««-f - (a) *3c«^-t=ssws. 

[0032] ffl/yco^^^u^atKtiaiB**-?-^*^ 

iiK mi&£Um2cvS-Vi,zi5^X7!kZtitz%,WgM 
{ifiJ*&*LTV^. -5^"9^«^m(cJ:oT. 

[ 0 0 3 3 ] ffW, ^Mifitltl-* ^A^MS^coaWEW* 

ftiSlR^-Y •yf-y^«? L ^/i{ilBlM3*fslSt L<«S 
flM8b&<«e®i:*4. *0>&dKt?'-W **ffl%frhZ-}i 

ammxh&tf, ^n^u xiin^mza^mk ^ 
[oo34]ni~H3 t^-r ^ -c rcn&mmi^ -y 

^•4fi. ffltcfett&y >7®M.£miQ%X&fzibe>¥-®. 

[0035] #^<7)fflT-*f T-?^-Wi. S^^SgcO 
WDMf-r^K 7t^a'- TfiOjSHI. lfto*>(7)y 
- kwsw ymfcflttfc >^K«s«sixJt y- f ^ 
#x/cv**. -eouv^i. y-Ktfosst. wjgoy— k 
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-HHcfgtt S *IT o 4 *\ ifflWt=«tt§ *VO ***** 

[0036] ( a ) -HJ-t^ggS^ifc ( ful ly connecte 
d ) f-*77WBRN 

*><5>fl!i<7)y- F*>*W*i* Tfi»SS J: 3 *Mi: &* 

— * v 7l£8&Sr3- / - te«*y - H * TRW 4 £ 
£**T£*. »*L<«. Ht» (Q) 7 r 

a^fiTtJO, HUHfctey-r-' (A) t3k*-f*8B&f5 
ifeWS^SftT^*. 

[00 37] H4{C(i40«y-F (N = 4) 
SNKJcif LT^*T6o<0ftft (Q=6 ) £*t 

JSO^y-HB, C, DfcEWELita, #7 7^^- 

y- h'ii^g-y- 3~?<r)%&***)u ( c = 

3) ttLX^i. 

[0038] a»*>Nffloy — Ka4te(ctt, *fc.S>*> 
y- PJiaa^JBWNfflou y^Srffl^t+^CSM 

£>*t*. 
[00 39] 
[»1 ] 

OM-iBtJi (l) 
[0040] ifcStofctfJ s y — F lat^SOSfl 0 s 3 T £ 

N 2 AH^ifcRtfi&^fcS:*. Brackets, ±12162: r De 
nseWavelength Division Multiplexing Networks j <7) 

+t. **&«A**iBitT«oaTfeft.ft«r«>*f, m 

[004 1] zcr>mz+MzmffiZh.tzWBRmz1dL 
TJ3J:*N* /2f*« (rt ( 1 ) $83) . «oT«* 

[0042]S(D frt>t>fr&£o jfcfl<OiScQ<i 

&&cOU>-^ifllc*fLT«, *$:WDNa«(c < koT+ 

M. Goodman £>£<*:* ""The LAMBDANET Multiwavelen 
gth Network: Architecture, Applications and Demons 
trationsj (IEEE Journal on Selected Areas in Comm 
unications, Vol.8 . No.6. 1990, pp.995-1004 ) cr>^ 



x\ 3 2mcommm^tc^^-mm^^f-^mm^ 

-H»'jy/(Q C8] =2 8) fcStLT+^Tfci. 
[0043] ( b ) j&miZ&MZtltz (overconnected 
) f-* 7 rWBRN 

li. WBRNii rmtmiffi (overconnected ) j Ztl 
*rtJ: 3 fc£iSR«:*>f y^-tc X oT#y- r-'TflJ«PT 

mrnizmsztiz z t **t# . -e LTiis<oB3<fc*fj£ 

ffl£*t#* . 

[0044] r jfi*lgM£ (overconnection ) j 

crm&commizni&ffltmiiz x oTfl<b»*s:»t-* 

v*. #f-**>W^*fc±^T#1i£ftTv^l>«0T\ M 

tifsoNET^, ^y— Hia j ? > j>i.i— tfmawtao 

f* i fc #'T# * . 7 * — -? h (c Z tdh^^Z t . 

r 3§ 0 J§ (transparency) j X'h&Z bl*tiMi& 

^*)wffimtzii^xnm%m&.x-h& t mw^tt 
[oo45]wbrnii -HHzmmztitzm%.<o&- 

Xht. WbMz, i:il* i 2-oc7)y-Hr B ^Rffl(7)^ J r 

^zm^izmm-z ztu. z*> ht^>mx-^< t 
tizwimnmzm unx^-miWBRNt urates 

[0046] *-^T[6]<?)jia*JSiSWBRN{Cj:oT^§ 

ssttttia 5 a x 1 1-^- ^^/s^jo j: 3 tcft 

ii6^>ix4„ 05tcfc^-r«S. @«fSSB?Kt«!t*t>Cy-H 

A Wstcon-ifi^ ztixa 0 , y- HAW- 

>-{iy-HB, C, Dlc^LTi>^Oil§ix&. f«D$ 

y n'-x^ n° y iz 2 K^mm-? -v tt ^ ftT D . 

»*<^«Qliia4fc:3j^-J: 3 HZA y- K<o+4i-fc:lfiKS 
iX/c W B R N IZ& V>T mm § fl^ Q = 6 Q = 8 (Clg 

tTv^. 4y-Mi(co^T#y-F*^ffi<^#y- 

H * Xff < + * HZ^fLX^h. 
[0047] 
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8M£A^ 






A^fcD'v 
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e 




a 








Cd^A'v 
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b 




f 


h 




C, Dj^6A« 


D. Ai^&B-fc 


A, Bi*e>C€ 


B, Cin&D* 


C. D^5>A* 


•+**S 


g+h+a 


a+b+c 


c+d+e 




-X&J- If 


N- 


N- 

{c+b+ fi +h+a) 


N- 

(e+d+a+b-t-c) 


N- 


N- 



coo4 8] mKo&xyjxOMmvmteh&s-v-e 
/wiaw^ro^^A^^^Tv^. waif, y- 

H KfrhJ— H B £ £»iy— HCJ^M A-X-T&f-v* 

Xi&£ & 1- -V ^UC-ftfOy — F 2r^>M /^-f h + \ 
[0 04 9] 8ifcft (Q = 8) «4 7-KWB 

tv^„ w-v (a) immizizfflmmxh'o . 05 

(C5jct<fcdt#:7WA-X^>-£8i&* (Q=8) £ 



t\ y- b" ba>£> y- K D 2 ffc HDK/- 

[0050] ^commit. mutmnz.ftt><nj- 

fc/JvS & h 7 1 y y § Ite tcffiffl $ ixt t & n . 
y-KDA^y-KB^D^te:£>&. 

BRN(±. JUJfflM&WBRN. #Cf^f-S^+*(CfS 

[005 1] 
[312] 



( b ) i±mmzi,zmMmx%< . ztivptzm* rw 

*2. «»tc3SttSnfc« <N=4, Q=8) 
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B 
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0 
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1 
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0 




(U),(2,1M1,2),(U) 
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1 
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(0,lM3,0),(2,l) y (l,l) 







[00 52] Q=8<7)±IE^JtC*3^T(i. @4^jr?-+ 

Mzrnmn titz 4 y - mm tsmLx2 oco# sd«& 

y-b-*^&£oT^<2o<7)y-K£A^xr&?£ 



( a ) iiSoc^fcl^&i&Si: L. — 15>^-> 
(b) ii7oco^*Sr^gfr§ 0 
[0053] ( c ) ^+^(CS^$iX3t ( underconnect 
ed) WBRN 

WBRN*S8li l 9i>^<^y-K5rW^-S.*»^-, 
T^+MzmWzZtLKMViZ. WDM»ii#y- 
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V ***** -y TA-f y ^ISB SrRftS A , US 3 *i 
fcifc&m >txJBJBj&«ttffi § *U -eilfc i T b 3 b •/ 

[00 54] 13612, 7«* (Q = 7 ) £ffl<<vt#y- 

k*^ y y^ju o<oogr<7>y— 2#a<7)y- f& 
•j yycomns- Y\,z-r>^x\im tw—ytflfc *) 

= 3) . 

[0055]^»iliC=log ! (N)«l«g8MaL 
j t"0DSS«a<2 ( j - 1 ) "^"FSfflfflcoBWH-sy-K 



mzfr^x^z. cwtssmttmzxtui. #±^20 
y-Ytx^jyymt-za^xm^xmitz^w^ 

[0056] WVtMB&X&ZitiZk iM&X'fo 

m 7 \z.\±mm& *?->-ti^ztix^h. @7tc 

[0057] ai6%W^i«WB RNCfcV^T 

WORKS? U*. H6*JJ:tfBI7(c*'*v'«*->'MSi3 
tC55t-y-H*afflRJ3J:t^»«»^L'C^*. WDM 

[00 58] 
IH31 



S3. SI 



6. BTIC5ii-r^;-+-»fett©WBRNC»L-Cimii'5ca 
>-K»*a CO as.fctfWDM* + *.lU» CQ) 





C 


Q 




3 


7 


U-7- 
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6 



[00 59] JDJfflSWVB R NlcW-b/I^A—- f 4 > 

f&fliSfc J: tflSSifeoy- bcoT Kl^xSrH L3K i i: 
tci^T, r^-HVf'y^^j (RI)**#PDU 

oiasfcasflU 4£A— f--r yf 

ti. e*5CCN^t — b-4 >T'7 7Mztate->ti2>. 
[00 60] PDUcMSiSti, ;u— M v-ryyx <y 
-KOf5t££i£fc LT=£$ivO*&) A J -fe'atC=5rl.B*fc 
itfiJc^ix^. -ecoJ: 3 TATti. y^tiltSL 

fliRtf. PDUtiffiJgJloyy^C^TllHjJ;*)^ 

<r»V-7- &&y-K*^J9r5&Koiocoy 
y 7 «k 0 1> tf> y V9 fr'tfi h «k 5 =5r^M > *X*-9 —> 

[006 1] ■icD-fe/L-yA— T4 vy£f%^h 

Ih5: r Performance analysis of multihop lightwave n 



etworks with hot pota to routing and distance-age 
prioritiesj (IEEE Transactions on Communications 
, V ol.42 . No. 8, 1994^8^. PP. 2571-2581 ) <T>^? 

xmmztix t^iat:, ^^r^a* -y nm-tftm 
m*e>&fem%<xMi?t£X'msLZti&. zoxoztm 
tmmzzc r )n&i><vx'fo'o. —BjimfimiLZ tuxn 

T b UA9m&£ ->tz< i&mX'Z: < . 
[0062] ho -0£7)^rSii#*-* -y rcof^t P D 

u zmfe&kvmmmwiz^^xmTmz-mmimfctt 
-t&i><DX'hh. znirmi&PDijnmTtmz-Bjffi 
t Gstsug&fflgethif* w d mm&nmwmte 

COT >y r^U— KC« tT J: 0 ffiv ^ttfgA^t . 
[00 6 3] 1. (h7^71/yh) ^r^S* 
•y/WBRN 

0 8 KfcfcfcSMHfc J: 4 ^tt* y 13 if Z> *z)V 
yjl—r- 4 > yizft-t h mmt $ titz ^"riV *^ $ fix 
Xf'/Tl 0 0T'(i. ^i^y-F (MZ.ISA) A> 
feift*SIBlfc:WiSit^:^T<oe» (C) JiPDUgiS 
^TBttc^ y7*£ix&o Xf'/n 1 0t(i, loco 

fc*fJE-tSy-KAWs'-y7rl*)CtStt$n4. 
[00 64] Xf"/71 2 0f{±. A' 7 7T[*l»tt« 
P D U*ieS<0)llffTffi<jCV^T^ai^^, 'V 7 

tmZft LX*cDiZm$ccr>ZtL?ti'<g.&&8&$:&itibh 
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si?^ zcvmmtfM t m&tw&: $ tin h 

14. Xf >y 7" 1 5 O^mAsX'ftHms- H(OA -y 7 r *» 
ytftiXhtiZ. 

[0065] PDU*^S&S-g^>(?>fL^V>*^Wi, X 
x -y 7° 1 4 0 !,zmA,X'%<OP D U{4ffeflJI?V< -y 7 r 1*1 
tCWS^nS. 60(Cit^-CXr-/7 ,, l 7 

0 Ti*»£>ft£ J: d iz;< y 7 r jPStffTfcvvtfr&tett. 
Xf77'180 A.itAtff L V * P D U * V - KttT-a* 6 

[00 66] mW%g>m* -y7mfc, #<<OPDU#- 
HCWJ(0^7 7 r £«»U -5-O^ y 7 r 

±<i&fFrs. =E^Kt-r4fc*. -ecDia^wuiP 

[00 67] PDUti- .By-RC^H^fU-tM*.?. 
it 14*1. \ -r=5:^*>. PDUIi. 7 
iWCSMStcKJ: -oTJM^^P D V&ftmr&Z t ifi 

[0068] fc-SflBta^-y 7 r ftfci: t^SHcti^S 7 

n-CA-jTSlSlSnS. «-7- Krfp'-e.ra^ysTtK 

C«cOf-fr*^fc*wtcA-5T&T»*»4Cffli<!0f-v* 

•y7rl*It:PDUS:*S^-rS5i*P b «4, -f-OPDU** 
7 - K A> £> HS £ Jl^ff £ * !< *flWC* 

[0 0 6 9] J-Yfrhft&mtt&'ltfhZbtfX'* 

%\.m&\±. mzmn&n.* yy-mmzLtz^om^p 

D U if* coaSTfT < SBKKSt-r 4 flBteft Sr»T V >S *> 6 
T»* . BU<97- HA»4>«*6ilfc** P D Uj&fi*** 
(?)y-KW*7TS:*Si: L&l P s (4. i^tc 

"rtg^r Fu*co£»c*f-r.& 2otfoy-Hia<?Dr hi- 

[0070] 
[f&2] 



Ph 



p, 



N-\ 



(2) 



[00 7 1] ZZX\ s - 1 <4#J14'^7- Ka^ffcfi 
ms-h*£X'(7)S- H«T* S . PJiS-T * P D U 0WC 
aSS^SSr*ofe<i£^t L*v>ii^p h (4. fflcO^T 

[00 7 2] 
[&3] 



yw— i 

5=1 



(3) 



[00 7 33 *4*-yr**it4^TffittI4( 1-Ph ) 

[0074] 
[1*4] 



(4) 



[00 7 5] frU^PDU^'^StlTl^^llS&SrJi. 

[0076] 
[&5] 

" - (5) 



Pn' 



-.pc" 



(C-n)\n\' 

[0077] HBStcAW^fLtv^V^flffl^rS&flrnfflKO 
*4)aRa4>4>6 nffl^tg&£?IJJBTS£*PN4o#'<73 

[00 78] 
CSSC6] 

/>« = />c-Pc' 1 (6) 

[00 7 9] ta!-?T>N*>y7r*^PDU^K^.aj-r«i* 
J4or»5<:T^$iX^ . 
[0080] 
[&7J 



c 



(7) 



A>7r flM^fc* 5 51 W * -v 7 r **£(c * S 5pp J: 

[008 1] 
[»8] 

c 

P6^Z"-P« (8) 

[0082] ffiPPPb tSilfPn tty-KOft (N) & 
4t*S-7- KT*fcb4»?-**fl'<A* ( C ) IZ&&L 

V>. lot, JJlTtcaHHt-SSMfttt^-HJ-^asKiOWB 

[0 08 3] H9Kt4. 3MH=5r^a*-y7*WBRNC« 
MT3a*S*I»4y-HO»N. ax 36«, 7-Ht'^t 
=5fSf-+*/^CfiOKIS:t LT*$ixTV^I>. 09<D^ 
5 7f4C = Qto^fo-t'o/^ tvxrtjr— y i^LX v> 
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h . 9 / - F $ Tcomx-im^J: *) & J - F <0***^ < 

ffifflLti^. L#>L&#*£>, -«^<7)J:$(^*U 
0^#< : Srl»^Si^ffiT-ri». y-Ftf)&t±fOT-$-£ 

[0084] Hi 0 ICtt, -fc/Hft**** C = 6 CD*§£<0 

£y- Fleet 0^jSS*i6^»K*f^*il««*ut'-fe^ 
«£m<7>)fci:LTfr«£ft-l>. *<O»$!*M±8y-F0> 
WB R NT-teA.y 7 rlM XCffoti^tl. . 

m*>->&£Vfo'>X^>y7T~<M XlZi&h-f. Ay7r<9 

tm?2>mt>m*-iirt-&i k> i>is<x'*-y yrtmmm 

C = 6 fcfcf LT N oa]t = 8 iWWRTti fc ^jSJ^ftS <T 

[oo85]0i 1WH7 tc^-r 'j -r mmmx-y - f 

%<7M$mZ N=6fcJ:li f N = 7iOWBRNtliA'77 
rKcff-jtSil' LT V^**, N = 8<7)S — FitT'tiA 
•y7rJW>IJWi 3 SrV^ C = 3C*«-S_klS**N. 41 = 
7T**Sit<ia9i:— ScLT^S. 

[0086] mW^&M* >y TKUcfctti 7*n -y 
cORSJi. Zhang 9ffr:£ r Performance Analysis 

of Multihop Lightwave Networks with Hot Potato Ro 
uting and Distance-Age-Priorities j (IEEE Transac 
tions on Communications „ Vol.42, No. 8. 1994^8 
M) cotpX-mR-ZtiX^h. ytf-**)VX'^imtti:hm 

tbxm^T-?mmm&mizz *)±i&imt:nmt 

*r*Jl>m&*m*thZ.bii. WcJtMLTN nai 

[0087] 2 . ffifltti AtflEiS (store-and-forward 
) ^1*7 7WBRN 

wsfr bmfiat x-comw^m^ -y ymoftti <o tt . p 

D US: -ecoe^^lSKtT T# £ *f«3I < 'M&jM L , + 

ray - f izmm t t&feMt * ss& * w 

ffl-y-ftw-5-cOPDUSr— fl#W(cie«-^S^TfeT'*4. £ 

a^st & *> iciumy- f iz «t oTeawsflWRtfa 

D U T'"5Itgi: 3: 6 . 0 7 & «fc 1^0 6 t^f «t o U / * 
-f ^HSJBSSli, y — F tfc^T F 5 1 ■/ ? o &<7) 



[0088] IMSfc J: t/tei* W BRN (C*hT * SS&iMtK 
ffiO— W*»EI 1 2(C^?fxTV^& . Xf772 0 OTIi 

PDu^*>i>y-F («ijfA> T'j-FSit. -e^y 

- YMXf 7 72 1 OT'A-y 7 r aWFT'fc&a^***: 

f l . mtfiX'h&m-&t,z&z<?) p d uj4»t htth . 

Xr-v?2 1 0 X') <v7y tfffiWX'%*< ^m^lZlZ N 
PDUIWf77-2 2 OT-f-OA-y^rrt^tS^tt 

Xf77230feJ:^f'yr24 0T1i, -5-eoy 
-F^TLfcea^SKTffiv^TV^JSBRiSUBR 

[ 0 0 8 9 ] £v vt ^ L^ffSRi ifi^oi)^ 
«i. Xf772 5 0W-h-fyf7^X ( i ) *<Jli6 
A,^. -e LT Xr- -y r 2 6 0 X'% <n-i V=f -y 7 XifiJ - 

f Kx*%i± hWb<rm. ( c ) £ <o i>±z\^<mi)m&i$ 

tlh. X"r v72b0X'±^^^Z\ l i^ Xf'y/2 7 
0-^jt/CT ( i ) ^"ot'J-fe-y hZtl. fU^f7 
7"2 5 0ijJ;t/Xr-yr2 6 0*^ , 5jg§^-&. X-r-y 
726 0ti<C^fc(i. X^yT2 8 0^iiAT- 
PDU k &S—Wv7TiPt>KbaiZtl* ZLXZCD 
PDU k \Ztt?&)V—Y4 >fy 9X (RI ) y-FA 
■y7r*^gS*fctS$<xS. Xf7/2 9 0t. SV>TV^ 
2»^SSRi <Ofi§3&« ( R I > <t 9 fc^fc^fcffiiSilft 
^•(Cti:. Xf773 0 0MU'PDU k 
7TfH<,zm?iZtl. /U-F-f v 7 Xtfm#>t>h.&%: 
b"Th. 

[0090] XJ--/7'2 5 0-Xf773 0 Oli, /U- 
h-fyf7n (RI ) £SLV*trttl£ t ) t*^^SS 
Ri ^lo^HT^OI^/lS. «V^T, XT773 
lOTBURi *^^TV>^k!|aJS$ii. t^oXr-yT 
3 2 0T'R = R I . PDU k {±iMft3ty-F 

|>3ti6^^-y7 , 2 SO^RO^OjE^tt^.. 
[009 1] Xf773 1 OT'gSSRi ^V^T^^rV^ 

$*U Xf772 5 0-Xf773 1 0tC^J:-5CSiJ 
WSB^SISfL*. XT773 2 OOtt&SJfcP r N 
Oj C0*# (R = RIT4^) /L'-F-f 
•y^XRi I lOk^l^ k£SftL, Xf77 
3 4 0 (Cfc V ^T P D U Ji+fa y - FMSiM ? ftT Gtt § 
*U -?-LTSiJc7)PDUco^Sg5:^y>-?)7t:* f >(;XT-yr2 
5 O^M^.. 

[0092] 127 ^-ri -p ^ i> -rmmcotmnxv 

KilW BRN t j^rt £ 7 o— £ jStt -g. cOtCi^ 

d u *««t»ia y - F^sfi $ ^t is« jfe^i e-r & mm 

ti. WjrTKl^x^t (N-l ) t#H-&#y-FT* 
$fcfc£fl£S^<0!£CCDjtT:£^&ixa. 1M-5T, 4> 

li^Sr^fT 3 y - F *ii*r4-b^Jt*li (N-l - 



(12) 
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C) / (N - 1 ) Tfoh. Nfflcoy-FW^ft^fVt* 

[00 93] 
[1*9] 



(9) 



[0094] *tt£j£#JB-Ci2*S:hJfc P D UcD^SSttC 

[0095] 
[ftl 0] 

[00 96] [a 1 3di, C = 2. C=3t3,i:t/C=4 
OWB RNT-df^i?f-vt-Mt"l.^''y 7 r<rm$.ifiJ 
-F&wm&tLXyo-vbZtiX^Z. B = 10BJ: 
#B=2 0(;:i3tt4iS&i±. BlTIOKWiS'Sal'— 

g >mMyzwx<nm&fc*>tz%&%tiX^& ,M9t 
a 1 3 £ifclW4 i: s B= 1 OtJil/H t**f-v*^ 
JRQlciktLTli, y-K3RO»JRW±, /W-»«WOrV^l 

4. ffiot. 09liC = 3fc#LTft*ttN=7T* 
•3, C=4K»tTfcfctf[N = 8-C*Sii:**UT* 
"5. ifcEll 3ttP^i*JJ:VRjfit:*J^T>'-H»<0fi 
*ffiN = 7 fe X 1/ N = 8 £ 5^ LT V ^4 . 
[0097] Lfr^KtfhmWK&mfr 'yTWlZ&iiZ, 
Mm±* '< v y r V A X J; 0 lit* /o -y ^yflzj: 

< 3:4 i t (c J: T J: 0 ^BRtc^r 0 #4 . 
[00 98] JiLTOi'SAU— >-3 >l,Zi}\,^~at. 10 

. y 7r<OXjf^Sg (en route) |*KCtttt3ilTH4 3 F*% 

B#^gtT-s> 4f**>u#rat'ft -i> . r y -r j ma e oco& 

* (Q=6 ) S-ffiJBU - i\K-f -*-y j ««±7o«0}fe 
ft (Q = 7) Sr^fcU^. 

[00 99] HI 4tli, C = 3tA' 7 7rlA ! l 0-fe 
;MsJ:lf 2 0-fe;K7) r y ~r j JBJB«S£tt*J J: IfteiiiW 
BRNt;:M^4*;M**^ftS*£V- H»<J5MRi: t 

7r*W4y-HI:«lb«N 1 , I =8feJ;t/10 



JRfLU Hi 3Jcil-f s^paswutcf-*. 
[0 l 00] 01 5lzl±. ^xco/^yyr^l OlzB. 

MLtz y -T&jiwu + vmco&um&mtf^ztix 
y-ri-XT-i-iiiai 4^-rotiitT'fc | 9, 

iM-)rVK9— V\±Q. = 7 C=3£ffifflLfc. £TcD 

^KHfcw-^r^^^y^s-cii^-cv^. ifi.^ 
xmiztLt* 

[oion V -rmiz&^xtomzti&u '*xmm 

£»I#£ii4,> HI 5tc*>W-4J: 3(cHt»J— 7\ 

■r v&xts-euiTt-y-MtzttLxm 1 e iz^ztitztt 
■hmmcomt. zownzmmiz-tz,. 

[0 10 2] (d) WBRmz&ilr&MJj&lfsM 
H 1 7 Wi, 5 y- H ( N = 5 ) co-HjHcfg^$ix^^ 

^•[fiifsjM^w b r n tc^t-r 4 a *e^»M^° ^ - 
Zftx^t. zwsf-yn&s-vtzts^xmv&z 
ix. ffljftTJt *7VY-$h h^txnvx-^Xb^am 

— ^■[fiKOWBRNCfeViT <t 0 1 1. 0 lO$<y-F& 

[0 103] 
[»1 1] 



N 2 -l 



01) 



[0 104] nt. 3J?>tc«eHBkS 
*L**«Rtt N CO 2 mizfei xmtth tK 'bfflg&M 
TliJtKW^v vjgft^i^fc $ its . 

[0105] Jfl«fc:ISaSilfc}R*Tf1<?5WBRNJi. R 

6 (fx ^ -« «k 0 i> ^ < t 
fe^>U#S. *4«. 8«ft(Q b =8) SfflV«4y' 
— H cDMJj (njWBRN^fcl^T Hi. $ tlM h Wfii> <5> — 

y&mtx^z. 9&&-?-**>u&m^xm&%tix%: 
hWL&tt^&xf-mxivntmw^-ytfmLZ 

[0 106] 
[^4] 
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$4. ig»JlC&^$ft/t3K*r|fcjtS (N= 4, Q=fi) 
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[0107] fUfcWBRNtt. 

ci-^t, m%ft<om—y r <i ^-x^x-m^nn 

4. l2l8(i}K*-I*iejM<08y-h'<0WBRNS:^LT 
B?<?)2oi;^)2ot7)#y— HfctBKLTfiO, C=4 

•r^*> ( + 2. -2) tmztLt, %<7>m±Wi&ite 
fcv^T w^-y j tan r 'J-tj mmtt^hi 

[oios] *«wfc. ioeBsoesfeii,. #-#r*fln 
£*tr s <^ t ilia? izmxftm izMLxtmrnz m# & . 

s t hif ffco y _ fi ss.<7)&1lffimii . * <7)&W? ( N - 

s ) th t*coy- K^^MfrfaS^T-ibsa^J: 3 (ctS^ 
tiXl>£\\ *<0Se&«:, ^weBftSifeiWtiHR 
$it*WIW i £l8» , Ctt3:< S&JIW$*l?IWd»*-ij&»<9 

#— fimlsmX'te . *t(Jlc;P- h ^f>"r -y ? X k — Sc 

[0 10 9] ZCDWmii. —JifillZ.ftfrlftfrd&l' (un 
deflected cells ) tfX'% &t£WS\^f->yy°X'&— <?> 

« 3ti*i & t50/u— h £ $ jWJWfaiim;: k -> Xttb h ft 

[oiio] im-u^mttmixs^mt^n^ti 

£. 01 3(i. C = 4t^*7 7rl* { l 0-fe;K?)#--7j 
foco y -rffltW LTS*y - h'St 9 A*^ WSft* . k 
V>a; k2r^LTV^. -ecOi-p^fflti. Q=10<7)#c 
gS-^fS. 019t±Q=6T'C= ( + 2. -2)<0 

- vx'oszmm.t.tc =4-c-&& t>\ -r ft£=5rtfc «>tc 

TO3ftfcJd»T*4 9y'— FHS^fcft-f. tft^5K 
*WHH«*^tcf4*Jj:-?- 1 4 y-F4T^l±tTV^„ 
[0111] «H4(50[Sj±{4«-^-(6]S:^^)y-m^a 
±Ltifflb LT»&.Ikfc:J:-aTS»$ftf»4. C = 2 
coy^TWBRNtcStr^ft^y-KSStJilll 3A>£>6 



J:9fc86*HIft*«H±jW^&ftS. jK#rtJWBRN 

*s«t O^c&v^dfcfc. ^£fcftfcy-K«SBftfc*tLT 
i *)±%*S- F»#j»*3ft* . t 2 -oof 11,62: 

[0 112] ftatcBA^tLS^fflffltttt^^^xSgR 
fc U y^KtJ»t*y — Hjfti:Oia<OiWlBBfiR<?58i»-C& 

y- ka»£>si 2 coy- y y xwtifr 
wanrcfr < . y -yrtwsmns- vmz^-t&m 

ftT 5 . ^fttcWfcLT^/HfB^iffiWI^- 
H £ * -t 5 W B R N [Z ft L T §1 -a T V> h . 

[0113] jtfcHl 9«#-^r[*I«HtwM-rS<04:iai® 

tc x yN-xts^fc 5 i t t,z j: r>x^>v<nwwwmfi 

®,mZtlX^&Zbh^LX\i&. 
[0114] ®20JiC= ( + 2 , - 2 ) <5D2t£|6|<Oy 
-TBB. iyXt/C= ( + 3, - 3) co-fc'nA^N'x® 
Stt5(7-i.^*>^|gI2:^LTUS. 02 0 5:121 6 bit 

[0115] tui. *^*4^io**0iis prtwi 
«<^BS'j l » ^ $ & * sas^mafi^ $ fi-c t i \ \ 

[0 116] 

* -y rfc J; t/^fi* y y°cv%Mcr)7Fffl-&$:£fomziktz 

[oii7]4it. jzims&ikfenmiTZ 
mm-t^Mzaam^m^^j >?m<nmm&.iza 

v @5e&S&tf)W D M f-v ^2: ffl V itMT— *r- 7 f- 
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[Hi ] m^u^xv>^m (wbrn) izft-thn. 
[02 ] wBRNizitt? hernia ki/n^mz x -i ■■/ 

[03 3 wbrn lzj!ti~ h tt^W) lzx-4 -y^yy^ixh 
[04] 4J-VH£Xf?T4 A-XA-ySit 1 ) 6M 

?-y£^jrr0-T*>&. 

[05 ] 4y-FfeJ:V7r-fv^-x^>"yS^: , ?8gc^ 
£*-f & iXfzW B R N £*f £ /" U nyj < 

[06] 8y— KtJi^r^^-^^S^O 7ifcR 
£*^S^+$ttcSHK£ilfcWB RNtW^ ^ 'J 

[07 ] 8y-KfcW7T'f A-^N-ySTtoe^* 
& y ^ r ju * n-x y ^ - v z mx-h & . 

[08] jSBJ^S^-y^'WBRNiOy-KTffl^^il 

[09 ] mm:2>n*»/ymiz*ttz>&±s-vmz%i 

MM. (Q) i:raty-HT«t«i:=Sr&'f-v*/WR (C) 
comm.k LXn?t7*7 7X'h&. 

[010] 8y-Hfcit/9y-N'C0^ffl^LT. it 
HJJ&^S* -y 7°W B R N titf 4 -fe/Hft^S: A 7 7t 
ft (B) coBSStt LTSt/57t$>5. 

[01 1] N = 6, 7, 8fc*fLT, 'J-T*3J^«5fc 

[01 2] S«*JiVKaiWBRNfl3y-H'Cffl^6n 
[01 3] C=2, 3, 4(=*TLT, IE«*iJ:^«&i^'J 



-TBBlzttbX&mt Ztl$>><v y rft£ J- b'&«9 
[014] B=10, 2 0cOPDUtC*ttTQ=6-CC 

[015] Q=7TC = 3<V^t'Jl. Q=6TC= 
3 « y -Tfflfc iVQ = 6 £ £1SQ = 4 « 2 0 A>f 

tU^t/7 7tl)5. 

[016] Q=7TC = 3W!-ft'Jiffl. Q=6T*C = 
3<7) y "Tfilfc it/Q = 6 tJit/Q = 4 <75 2 o<0 OA-f 

[017] sy-Hfci^r^A'-xA-y^^i 

§ y -t>*4' WA^-y^ititfcli. 

[018] 8y-b':fcJ:l/:7y^A-xyN 0 >'S/c 1 9 6j!£ 
S*^rT45lH-»t«faSnfc5R*Sl«OWB RN fcJfT 
§ 'J "7/^ A-XA7 - y J^titl)!. . 

[019] Q=6c7)>3«rfaWBRN. C= ( + 2. - 
2) C0y-T^®t3J;U f C= ( + 3, -3) COOA-fA 

xmmnza»h^ivm^^m-t^y yx-$>& . 

[02 0] Q=6C0>X*(*IWBRN, C= ( + 2, - 
2) coy-Tff^JfcJ:VC= ( + 3, -3) WO^'f^ 

xmmiz&tf&mib^mtt-tyyyx'foh* 

1 xhwm 

2 fV^fTl'^t 

3 SSTW 

4 aaaso** 

5 iMftrw 
6 

7 awj#«* 

8 m&myav? 
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